Introduction
Analytical techniques in chemistry have progressed from 'ruleof-thumb' methods practised in antiquity, through a period when micro, semi-micro, gravimetric and titrimetric methods etc. were extensively applied and were accepted as the classical and the standard way of analysing materials of pure research and industry. Improvements in the electronics field were applied to analytical methods which had to furnish more comprehensive, more accurate and faster results from more competitive industries. Such industries began to make more varied and sophisticated products of technological innovation following, in particular, the Second World War. This kind of progress has naturally paved the way for the automated equipment so common in today's laboratories. Though semi-and fullyautomated processes have been applied over the past 30 or more years, automated methods have been generally available for about 20.
The Technicon AutoAnalyzer made its commercial d6but in 1957, and judging by its varied analytical applications described in many scientific publications, it has had a dominating influence in the field of automatic analysis. The concepts of continuous flow with dialysis and then analysis, were both revolutionary and innovative, and, as such, this analytical set-up may be used as a reference landmark in the recent history of automated chemical analysis.
Many people regard Leonard T. Skeggs, Jr (see figure 1), inventor of the AutoAnalyzer, as the founder of automatic chemical analysis. Indeed it was from his paper in 1957 [1] that a distinct discipline emerged, now called 'automatic chemical analysis', or 'analytical science'. Invention is so often born of necessity, and it was from the large and increasing numbers of routine clinical analyses that were being demanded from laboratories in the USA in the late 1940s, that Skeggs thought that 'it would be damned nice ofwe had a machine to do this sort of thing' [2] . The Veterans Administration Hospital in Cleveland, Ohio, where he worked, epitomized a situation apparent throughout the country. The number of clinical laboratory analyses were then estimated at 35 M a month, with a projection that this figure would double during the following 10 years. Such a situation was exacerbated by the fact that technicians able to perform such work were becoming rare. Semi-automatic pipettes, photo-electric colorimeters and flame photometers only provided light relief. Besides, the doctor could not order all the laboratory work he wanted, it would have just cost too much [3] . Out of such a background, came an idea which was to evolve into the concept ofcontinuous-flow analysis and marketed under the trade name of the AutoAnalyzer by the Technicon Instruments Company. 
Skeggs and the artificial kidney
In 1943, Skeggs and Bernhart produced a paper which was concerned with determining the iron content of crystalline haemoglobin [4] --a long and tedious procedure lasting some 8 h or more. Skeggs later became involved with Jack Leonards and V. C. Myers in hypertension studies with respect to 'blood pressure determination in rat's tail '--1946 [-5] and 'the effects of hypertrophy on the chemical composition of the rat's cardiac muscle '--1948 [6] . It was during these earlier years that both Skeggs and Leonards had invented an improved version of the artificial kidney--'a pretty hot item at the time, according to Dr Skeggs'. Prior the Skeggs's and Leonards's invention, much time and effort had been given by such as J. Abel [-7] and L. G. Rowntree [8] in producing a substitute kidney [9] [10] [11] . As a substitute for the normal body functions, such man-made devices have allowed recovery of otherwise irreversibly damaged kidneys. Skeggs's and Leonards's approach to the subject had been originally drawn on Skeggs's kitchen-table. The idea was to replace the former cumbersome dialyser set-ups by a portable stack of 12 small dialysers (12 in x 18 in x 6 in), each comprising two grooved rubber pads [12J--the first version [13] employed only one cellophane sheet. The patient's arterial blood containing urea was able to flow between the cellophane sheets, with the dialysing solution flowing in the counter current through grooves in the rubber pads. Blood then moved through the other dialyser units in series. It was then returned to the patient almost devoid of urea. The two pieces of cellophane were separated at either end by two identical pairs of steel plates. This type of artificial kidney serves as the basis for many models currently in use, although it has been replaced by improved designs following its considerable use during the 1950s. The dialyser became an important and versatile component of the AutoAnalyzer system, and it began to be used in a variety offiltering processes whereby interfering or unwanted materials could be removed from continuous-flow systems.
Skeggs and the bubble machine
The idea began when [24] , indicating that the method eliminated the need for step-wise measurement, manual addition and processing of samples and reagents, and removal of blood proteins by classical methodsmthis being performed by continuous dialysis. The way in which the commercially developed system functioned in its Figure 4 .
Technicon AutoAnalyzer AAI--commercial instrument (1957 [26] ua system capable of performing sequential multiple analysis (SMA). This system was a natural progression from the AutoAnalyzer and it could perform a series of analyses simultaneously for every patient selected by the attending physician and pathologist. Such a system could provide a physiological profile of a patient so that the physician could base his final diagnosis on clinical and laboratory findings. The development ofthis system has had far-reaching implications and consequences in other branches of analytical science, water management for example. The type of profile that the system was capable of charting could in some cases highlight otherwise undetectable deficiencies in a patient's health. So the system was, of course, patented.
Leonard T. Skeggs was to be involved with the Technicon Company in taking out a series ofpatents over a number ofyears [27] , and Technicon were skilled in the art of applying for them E28].
The life work of Leonard T. Skeggs [44] and later models [45] [46] [47] This represented a three-fold increase in this expenditure since 1968. Technicon's philosophy has been to shape its own future through research and development and the company has always dedicated its efforts to a 10-year time span to cater for a continuing flow of new products. A three-to-five year development programme is aimed at bringing basic research advances to the product definition stage. Shorter, one-to-three year programmes are set to extend the application of established methodologies in the clinical and industrial areas. Various specialized instruments are developed during the shorter programme. ' 
